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CONVEYOR IDLER permits rotation of the conveyor idler in a forward direction, 

and retards rotation of the conveyor idler in a reverse 

This application is a continuation-in-part of PCT/IBOO/ direction thereby providing a braking effect on the conveyor 

01571 filed Oct. 31, 2000. " belt. 

FIELD OF THE INVENTION 5 SUMMARY OF THE INVENTION 

This invention relates to a brake mechanism for a con- According to a first aspect of the invention there is 

veyor idler, and to a kit of parts for a brake mechanism for provided a brake mechanism for a substantially hollow 

a conveyor idler. conveyor idler which is rotatable about an idler shaft, the 

BACKGROUND TO THE INVENTION 10 brake mechanism com P risin g : 

. a brake guide secured to the idler shaft and defining an 

Typically a conveyor belt arrangement includes a con- outer surface adapled t0 fit rotatab i y within the hollow 

veyor belt supported on a series of conveyor idlers located conveyor idler, the outer surface including at least one 

along the length of the conveyor belt. Conveyor idlers are recess thereon- and 

also referred to as conveyor rollers and in this specification, ^ ' between ^ 

a reference to a conveyor idler mcludes a reference to a surface £ f ^ brake 

conveyor roller. In the art rt is known to dnve the conveyor movablg fa ^ * 

belt via a motor so that the conveyor belt runs on the second osition* 

conveyor idlers which are rotatabiy connected to a support , ■ • \ A . >u ♦ • *u <; * *u 

- J J 20 wherein the recess is shaped such that in the first position the 

rame * brake element is received substantially within the recess and 

TTie conveyor idlers typically do not include braking fa ^ second position ^ brake element protrudes from te 

means and run freely in both a forward or reverse direction. recess md engages the inner surface of the conveyor idler. 

This can create problems, especially with inclined conveyor Preferably the at least one recess defines a brake surface 

belt arrangements. If the conveyor belt snaps, or the motor ^ which me brake elemem is moveable between the first 

trips, then the conveyor belt may move in the reverse md second positions . 

direction underthe load on the conveyor belt. This will result Typically the brake guide is cylindrical and the outer 

in the load being deposited at the back of the conveyor belt surface of ^ brake guide is substantia Uy complements to 

arrangement which creates a safety hazard for employees, me inner surface of me conve yor idler. Conveniently the 

can cause damage to surrounding structures and results in ^ brake guide defines a cylindri cal surface and at least one end 

production downtime. surface and at least one recess is located on the cylindrical 

Brake mechanisms for conveyor belts are known, but surface. Optionally at least one recess is located on the end 

these are usually separate mechanisms which act on the surface. 

conveyor belt itself and are located adjacent the conveyor The brake element may be spherical. Alternatively the 

belt where they are easily damaged. In addition, because 35 bra ke element may be cylindrical. 

these brake mechanisms are exposed they require regular Ideally the brake guide includes a plurality of recesses 

maintenance. These brake mechanisms are relatively expen- located at regular intervals on the outer surface. 

sive. Furthermore, if the conveyor belt breaks, then these According to a second aspect of the invention there is 

brake mechanisms, known as hold-backs, cannot prevent the provided a kit of parts for a brake mechanism for a hollow 

conveyor belt and its load from running backwards. ^ conveyor idler which is rotatable about an idler shaft, the kit 

U.S. Pat. No. 1,437,718 describes a cane carrier consist- comprising: 

ing of a flexible endless conveyor having two parallel spaced a guide securable to the idler shaft and defining an 

endless chains with slats extending between the two endless outer surface adapted to fit rotatabiy within the hollow 

chains. Two dogs or cams are pivotally located above the conveyor idler, the outer surface including at least one 

slats. The dogs have teeth which permit movement of the 45 recess thereon; and 

upper flight in the upward direction, but prevent downward a bfake element locatable in the recess, between an inner 

movement of the upper flight by digging into the slats. The surface of the conveyor idler the brake gu i d e, and 

cane carrier also has two sprockets which mesh with the movable in the recess? bttwm a first position md a 

upper and lower flights of the two endless chains. Associated second position; 

with each sprocket is a ratchet and pawl which permits the 50 wherein the recess is ; haped such that in the first position the 

sprocket to rotate m one direction only. The sprockets thus 5rake element is rece ived substantially within the recess and 

allow the upper flights to move upwardly but not i n the second position the brake element protrudes from the 

downwardly, and prevent the lower flights from moving recess t0 engage the inner surface of the conveyor idlen 

when the pawls are engaged with their sprockets. ^ brake demem may be a ball bearing Alterna tively 

U.S. Pat. No. 4,548,316 describes a conveyor holdback or 55 me brake element may be an elongate roller bearing, 

conveyor run-back stop mechanism. The holdback is inter- According to another aspect of the invention a conveyor 

posed between a drive motor and a gearbox. The holdback idler includes a sleeve having an outer surface and inner 

has a one-way ratchet arrangement which permits a drum surface, a shaft about which the sleeve can rotate in a 

around which the conveyor belt is looped to rotate in one forward direction, a locking mechanism for preventing the 

direction only. Provided the conveyor belt does not break, ^ sleeve from rotating in a reverse direction, but which locking 

the holdback will prevent the conveyor belt from running mechanism permits rotation of the sleeve in the forward 

backwards. direction, the locking mechanism being located within the 

DE 864978 also describes a holdback which is located on sleeve and having a shaft member which is fixed to the shaft 

a fast turning drive shaft to a gearbox. This holdback also and a rotatable member which is fixed directly or indirectly 

prevents the conveyor belt from running backwards. 65 to the sleeve so that the rotatable member is rotatable with 

It is desirable to have a conveyor idler which incorporates the sleeve in the forward direction, at least one locking 

a braking mechanism which is not exposed to the elements, member being interposed between the shaft member and the 
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rotatable member so that the at least one locking member FIG. 2 shows a cross sectional end view of the brake 

can lock the rotatable member to the shaft member to mechanism taken along line II — D in FIG. 1, with the idler 

prevent the sleeve from rotating in the reverse direction but rotating in a forward direction; 

which locking member permits the rotatable member to p, G 3 shows a cross sectional end view of the brake 

rotate relative to the shaft member ,n the forward direction. 5 mechanism ^ ^ line n _ n in nG h with the idler 

In the preferred form of the mvenuon the at least one d fmm ^ .„ a reverse directi 

locking member is movable between an unlocked position in rr ° . 

which the sleeve can rotate in the forward direction and a mG - 4 shows a close-up cross sectional end view of a 

locked position in which it prevents the sleeve from rotating portion of a brake guide of the brake mechanism shown in 

in the reverse direction. 10 FIG. 2; 

The shaft member is preferably located within the rotat- FIG. 5 shows a cross sectional side view of a brake 

able member. However, the shaft member may be axially mechanism according a second embodiment, with the idler 

spaced from the rotatable member, with the rotatable mem- rotating in a forward direction; 

ber being fixed to an end cap which is in turn fixed to the RG fi shows cross ^ yiew rf ^ brafce 

sleeve so that the end cap is rotatable with the sleeve. . . ,. ,„ „„u„,,:„„„, .„ CT ^ - 

In one form of the invention a plurality of locking « ^ cnamsm according to the embodiment in FIG. 5, with the 

members may be provided. ldler stt W ed from rotaUn S in a reverse direct,on i 

The shaft member preferably has two side faces and an FIG. 7 shows a partially exploded perspective view of the 

outer surface with a plurality of circumferentially spaced brake guide of the brake mechanism according to the 

ramps on the outer surface, with locking members located on embodiment in FIG. 5; 

at least some, and preferably on all, of the ramps, and 20 FIG. 8 is an exploded perspective view of a conveyor idler 

wherein the rotatable member defines a race with the locking according to another embodiment of the invention; 

members being sandwiched between the race and the ramps nG 9 is an assembled cross-sectional view of the con- 

of the shaft member, and wherein the locking members are HO : * 1S f™**., c ? ss se ™ onal or me con 

movable along their ramps between locked and unlocked ^ ldler of HG ' 8 mcludin S end ca P s 311(1 beann S s; 

positions. 25 ^ * s a cross - sectio nal en d v * ew on nne X — X of 

The shaft member preferably has at least six ramps. In one FIG. 9; 

form of the invention eight ramps are provided. In the FIG. 11 is an exploded perspective view of the locking 

preferred form of the invention ten ramps are provided. mechanism of the conveyor idler of FIGS. 8 to 10; 

The shaft member is preferably fixed to the shaft by being HG n . $ assembled {m f ±e ^ mecha _ 

keyed to a keyway m the shaft with a key. . K 

The shaft member is preferably made of a harder material msm > 

than the rotatable member. The shaft member may be at least FIG. 13 is a partly sectioned cross-sectional side view on 

50% harder than the rotatable member. Preferably the shaft line XIII— XIII of FIG. 12; 

member is at least 75% harder than the rotatable member. In FIG. 14 is a partly sectioned cross-sectional side view of 

one form of the invention the shaft member is 96% harder a rotatable member or sleeve member of the locking mecha- 

than the rotatable member. The rotatable member may be 35 nism; 

made of mild steel (EN8) which has a Rockwell hardness of ™ 1ff . „ . „, * • , , ^ nf CT r 

^ 0 , . . . ■ . , ~ . .. FIG. 15 is an enlarged view or the circled portion or HO. 

28, and the shaft member may be hardened to 55 Rockwell. ^ ° 

The locking members may be ball bearings or roller ' ^ . , . _ , , 

bearings. The locking members are preferably harder than ™}. 16 is a plan view of the shaft member of the locking 

the shaft member and harder than the rotatable member. In 40 mechanism; 

one form of the invention the locking members have a FIG. 17 is a plan view of a ten ramp shaft member of the 

hardness of 60 Rockwell. locking mechanism; 

The rotatable member preferably has an outer surface FIG. 18 is a cross-sectional side view of a conveyor idler 

with a diameter slightly less than the diameter of the inner according to another embodiment of the invention; 

surface of the sleeve. The rotatable member preferably also 45 pj G 19 is m end yiew Qn Hne X IX— XIX of FIG. 18; and 

has two opposed side faces between which the shaft member nG ^ {% a ^ ^ Qf ^ rQtatable member of 

and the locking members are sandwiched. A spacer may be fa ^ mecnanism of na lg> 

interposed between each side face on the one hand, and the ° „ . 

shaft member and the locking members on the other hand. t Embodiments of the invention are described m detail in 

Each spacer is preferably annular with an inner raised 50 the foil owing passages of the : specification which refer to the 

portion which abuts the shaft member. The spacers are accompanying drawings. The drawings, however, are 

preferably made of a polymeric material. In one form of the merel y ^strative of how the invention might be put into 

invention they are made of nylon. f ect ' S0 L that the s P ecifi u c fonn and arrangement of the 

The race of the rotatable member preferably includes a features shown 15 not t0 be understood as limiting on the 

groove for the locking members to increase the contact area 55 invention. 

between the locking members and the rotatable member. DESCRIPTION OF THE EMBODIMENTS 

The rotatable member is preferably fixed to the sleeve by 
being welded to the inner surface of the sleeve by a weld or FIG. 1 shows a brake mechanism 10 for a hollow con- 
welds, veyor idler 12. Conveyor idlers of this nature are known in 

^, ^ 4 „„. T ^ 0 60 the art. The conveyor idler is cylindrical and is typically 

BRIEF DESCRIPTION OF THE DRAWINGS formed from ^ „„, cou , d b / formed from ^ 

The invention will now be described in more detail, by material including a thermoplastics material. In the embodi- 

way of example only, with reference to the accompanying ment shown in FIG. 1, the conveyor idler has an outer 

drawings in which: diameter of approximately 65 mm and an inner diameter of 

FIG. 1 shows an exploded perspective view of a conveyor 65 approximately 60 mm. It should be understood that the 

idler with a braking mechanism according to a first embodi- diameter of the conveyor idler varies depending on the 

ment of the invention; specific application. 
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The conveyor idler is rotatably connected to an idler shaft each recess, between the conveyor idler 12 and the plate 20. 

14 which is co-axial with the conveyor idler. The idler shaft It should be understood that instead of a ball bearing, the 

is formed from steel and in the embodiment shown in FIG. brake element could be in the form of a cylindrical roller 

1 has a diameter of 25 mm. The diameter of the idler shaft bearing extending across the width of the recess. When 

can be varied depending on the specific application. The 5 compared with the ball bearings, the roller bearings provide 

ends of the idler shaft are fixed to a frame of a conveyor belt a larger surface area in contact with the inner surface of the 

arrangement (not shown). The conveyor idler is rotatably conveyor idler and thus create a greater braking action, 

connected to the idler shaft by means of bearing assemblies However, it has been found that the ball bearings provide 

16 which engage an inner surface of the conveyor idler and sufficient braking action for general use. Each ball bearing is 

run on the idler shaft. The bearing assemblies are retained in lQ movable along the recess, between a first position at the back 

position by end caps 18 which fit over the idler shaft and into end 36 of the recess, as shown in FIG. 2, and a second 

either end of the conveyor idler in a press fit configuration. position at the front end 34 of the recess, as shown in FIG. 

The end caps are made from a thermoplastics material and 3 jjje ball bearings are retained in place in the recesses by 

include a seal arrangement (not shown) which prevents the the brusnes 35 which m Iocated against both end sur faces 

ingress of dirt into the conveyor idler and the bearing of the late in order tQ reduce weaf md friction with the 

arrangements. A conveyor belt (not shown) runs on the " bea ring assemblies, as described above. The diameter of the 

outside surface of the conveyor idler balJ b ^ ng is selected so mat when the ball bearing is in the 

As can be seen more clearly in FIG 2 the brake mecha- fifSt ki ^ baU beafi . feceived substantiall 

msm 10 composes a brake guide ^in the form of a plate 20. ^ ^ . fc q{ ^ ^ £ 

The plate is metal and is substantially circular in cross . „ ^ . t . , . - , , . , 0 , 

section with a bore 22 located centrally therein. The bore has 20 f^fl ^ t0 the f P th ? f f ste P at the ba( * e " d ' 

the same diameter as the idler shaft, approximately 25 mm, As ^ M beann ? moves from nnt posiuon towards the 

which allows the plate to be located on the idler shaft. The second P 0Sltl0n > li ^gins t0 P rotrude from tne recess ™ d 

plate is connected to the idler shaft by means of a keyway en g a § e ihQ inner surface of the conveyor idler. 

24 in the idler shaft. The keyway is approximately 8 mm FIG. 2 shows the conveyor idler rotating in a forward 

long and 4 mm deep and a complemental key is located in 25 direction, indicated by arrow F. With the conveyor idler 

the keyway in order to secure the plate to the idler shaft. It rotating in the forward direction, the inner surface of the 

should be understood that the plate could be connected to the conveyor idler draws the ball bearings 40, under the influ- 

idler shaft by other means, including welding, a retaining ence of friction, towards the back end 36 of the recess 32 and 

screw, bolts or rivets. The plate could also be formed from thus the ball bearings are received substantially within the 

another material such as Vascanite™. Depending on the 30 recesses. As a result, there is no braking force applied to the 

application, there could be multiple plates located along the conveyor idler. FIG. 3 shows the conveyor idler which has 

length of the idler shaft. However, typically one plate is been prevented from rotating in a reverse direction, indi- 

sufficient to provide sufficient braking action for general use. cated by the arrow R, by the brake mechanism. With the 

In a preferred embodiment, the plate is located between conveyor idler rotating in the reverse direction, the inner 

bearing assemblies within the conveyor idler. Brushes 25 are 35 surface of the conveyor idler draws the ball bearings 40, 

located against the end surfaces of the plate and the bearing under the influence of friction, towards the front end 34 of 

assemblies to reduce wear and friction. the recess 32. As the ball bearings move towards the front 

The plate has an effective outer diameter of approximately end of the recesses they begin to protrude from the recesses 

59 mm so that it can be inserted into the conveyor idler and create a braking action on the inner surface of the 

without restricting the rotation of the conveyor idler. In this 40 conveyor idler. 

arrangement, the plate is secured to the idler shaft and the FIG. 4 shows a close-up view of a portion of the plate 20 

conveyor idler rotates around the idler shaft and plate. The with an optional feature. As can be seen, at the back end 36 

plate is approximately 5 mm thick. As will be described in of each recess there is located a shaft 42 which houses, a 

more detail below, the thickness of the plate can be varied spring mechanism 44. The spring mechanism includes a 

depending on the amount of braking force desired. The plate 45 spring 46 located in the shaft and biased towards the recess, 

defines a cylindrical outer surface 26, a first end surface 28 As indicated above, when the conveyor idler is rotating in a 

and a second end surface 30. forward direction, the ball bearing 40 is drawn under the 

Eight recesses 32 are located on the cylindrical outer influence of friction towards the back end 36 of the recess 

surface and are spaced evenly around the circumference of 32. This has the effect of compressing the spring 46 as 

the plate. It should be understood that the plate could include 50 shown in FIG. 4. When the conveyor idler rotates in the 

more or less recesses, depending on the amount of braking reverse direction (not shown), the ball bearing is drawn 

action desired. However, it has been found that eight under the influence of friction towards the front end 34 of the 

recesses provides sufficient braking action for general use. recess. With the compression force removed, compressed 

Each recess extends across the width of the plate, between spring 46 pushes the ball bearing towards the front end thus 

the first and second end surfaces. It should be understood 55 ensuring that the ball bearing does not get stuck in the back 

that each recess could extend along only a portion of the end of the recess. 

width of the plate, i.e. not from the first end surface to the FIGS. 5 to 7 show another embodiment of the braking 

second end surface. Each recess is shaped, in cross section, mechanism according to the invention. The braking mecha- 

to define a step with a front end 34 and a back end 36. The nism 10.1 is once again adapted for use with a hollow 

depth of each step, with respect to the cylindrical outer 60 conveyor idler 12. The conveyor idler is rotatably connected 

surface, is tapered so that it increases from the front end to to an idler shaft 14 which is co-axial with the conveyor idler, 

the back end. The front end of the step is substantially flush As with the embodiments shown in FIGS. 1 to 4, the 

with the outer diameter of the plate whereas the back end of conveyor idler is rotatably connected to the idler shaft by 

the step is approximately 5 mm below the outer diameter of means of bearing assemblies (not shown) which again 

the plate. 65 engage an inner surface of the conveyor idler and run on the 

The brake mechanism includes further a brake element in idler shaft. The bearing assemblies are retained in position 

the form of a ball bearing 40. A ball bearing is located in by end caps (not shown) which fit over the idler shaft and 
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into either end of the conveyor idler in a press fit configu- 
ration. A conveyor belt (not shown) runs on the outside 
surface of the conveyor idler. 

As can be seen more clearly in FIG. 5, the brake mecha- 
nism 10 comprises a brake guide in the form of a plate 20.1. 
The plate is metal and is substantially circular in cross 
section with a bore 22.1 located centrally therein. The bore 
has the same diameter as the idler shaft which allows the 
plate to be located on the idler shaft. The plate is again 
connected to the idler shaft by means of a keyway (not 
shown) in the idler shaft. The keyway is approximately 8 
mm long and 4 mm deep and a complemental key is located 
in the keyway in order to secure the plate to the idler shaft. 
It should be understood that the plate could be connected to 
the idler shaft by other means, including welding, a retaining 
screw, bolts or rivets. The plate 20.1 could also be formed 
from another material such as Vascanite™. The plate is 
located between bearing assemblies within the conveyor 
idler. Brushes 25 are located against the end surfaces of the 
plate and the bearing assemblies to reduce wear and friction. 

The plate has an effective outer diameter such that it can 
be inserted into the conveyor idler without restricting the 
rotation of the conveyor idler. In this arrangement, the plate 
is secured to the idler shaft and the conveyor idler rotates 
around the idler shaft and plate. The plate is approximately 
15 mm thick. As will be described in more detail below, the 
thickness of the plate can be varied depending on the amount 
of braking force desired. The plate defines a cylindrical outer 
surface 26.1, a first end surface 28.1 and a second end 
surface 30.1. 

A recess 50 is located on each of the end surfaces 28.1 and 
30.1. In FIG. 7 the recess on the second end surface 30.1 is 
shown in broken lines. These recesses extend to the circum- 
ference of the plate thereby also forming recesses in the 
cylindrical outer surface of the plate. It should be understood 
that the plate could include more or less recesses, depending 
on the amount of braking action desired. Each recess is 
shaped, in cross section, to define a step with a front end 34.1 
located on the circumference of the plate, and a back end 
36.1. The depth of each step, with respect to the end surface 
on which it is located, is tapered so that it increases from the 
front end to the back end. 

The brake mechanism includes further a brake element in 
the form of a ball bearing 40.1. A ball bearing is located in 
each recess, between the conveyor idler 12, the plate 20.1 
and the associated brush. Each ball bearing is movable along 
the recess, between a first position at the back end 36.1 of the 
recess, as shown in FIG. 5, and a second position at the front 
end 34.1 of the recess, as shown in FIG. 6. The diameter of 
the ball bearing is selected so that when the ball bearing is 
in the first position, the ball bearing is received substantially 
within the recess, i.e. the diameter of the ball bearing is 
substantially equal to the depth of the step at the back end. 
As the ball bearing moves from the first position towards the 
second position, it begins to protrude from the recess and 
engage the inner surface of the conveyor idler and the brush 
25. 

FIGS. 5 and 7 show the conveyor idler rotating in a 
forward direction, indicated by arrow F. With the conveyor 
idler rotating in the forward direction, the movement of the 
brush draws the ball bearings 40.1, under the influence of 
friction, towards the back end 36.1 of the recess 32.1 and 
thus the ball bearings are received substantially within the 
recesses. As a result, Uiere is no braking force applied to the 
conveyor idler. FIG. 6 shows the conveyor idler which has 
been prevented from rotating in a reverse direction, by the 
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brake mechanism. With the conveyor idler rotating in the 
reverse direction, the brush draws the ball bearings 40.1, 
under the influence of friction, towards the front end 34.1 of 
the recess 32.1. As the ball bearings move towards the front 

5 end of the recesses they begin to protrude from the recesses 
and create a braking action on the inner surface of the 
conveyor idler and on the brush. 

According to a second aspect of the invention there is 
provided a kit of parts for a brake mechanism for a conveyor 

10 idler which is rotatable about an idler shaft, the kit com- 
prising a plate connectable to the idler shaft and including 
eight recess on a surface of the brake guide. The kit includes 
eight ball bearings locatable in the recess, between the idler 
and the brake guide, and movable along the recess, between 

15 a first position and a second position, wherein the recess is 
shaped such that in the first position the brake element is 
received substantially within the recess and in the second 
position the brake element protrudes from the recess. 
Referring now to FIGS. 8 to 16, a conveyor idler 60 

20 includes a drum or sleeve 62. The sleeve 62 has an outer 
surface 64 which is in use in contact with a conveyor belt 
(not shown), and an inner surface 66. The sleeve 62 is 
rotatable in forward direction about a shaft 68 via bearings 
70 supported in end caps 72. 

25 A locking mechanism 74 is located within the sleeve 62. 
The locking mechanism 74 prevents the sleeve 62 from 
rotating in the reverse direction. The locking mechanism 74 
has a sleeve member or rotatable member 78, which is 
welded by welds 76 to the inner surface 66 of the sleeve 62 

30 (see FIG. 10). A shaft member 80 is located within the 
rotatable member 78. The shaft member 80 is keyed to the 
shaft 68 via a key 82 and keyway 84. Ball bearings 86 are 
sandwiched between the shaft member 80 and the rotatable 
member 78. The shaft member 80 is sandwiched between 

35 two nylon spacers 88. 

The rotatable member 78 has an outer surface 90, a first 
side face 92, a second side face formed by a closure member 
94, and an inner surface 96. A race or groove 98 for the ball 

^ bearings 86 is provided on the inner surface 96 of the 
rotatable member. The closure member 94 is welded to the 
remainder of the rotatable member 78 by welds 99. 

The shaft member 80 has two side faces 100 and an outer 
surface 102 with eight circumferentially spaced ramps 104 

45 on which the ball bearings 86 are located. The ball bearings 
86 are lubricated with grease. The rotatable member is made 
of EN8 mild steel. The shaft member is made of armourplate 
RB 390 steel. 

Each spacer 88 has a raised section 106 which abuts the 
50 rotatable member 80. 

The shaft 68 has two flat sections 108 at either of its ends. 
The ends of the shaft 68 are mounted in a stringer or idler 
frame (not shown) via the flat sections 108 in a non-rotatable 
fashion. A conveyor belt (also not shown) is support on the 
55 outer surface 64 of the sleeve 62. The sleeve 62 can rotate 
in a forward direction which is indicated by arrow 108 in 
FIG. 12. 

The forward direction is the direction of rotation which 
tends to cause the ball bearings 86 to move down their ramps 

60 80. The reverse direction is indicated by arrow 110 in FIG. 
12. Attempted rotation in the reverse direction tends to cause 
the ball bearings to move up their ramps 80. Reverse rotation 
will cause some of the ball bearings 86 to jam between the 
rotatable member 78 and the shaft member 80 thereby 

65 locking the rotatable member 78 to the shaft member 80. 
Because the shaft member 80 is keyed to the shaft 68, which 
cannot rotate, and because the rotatable member 78 is 



